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@ Hitzefeste Transportrolle fur Durchlaufofen 

(57) Die Erfindung betrifft sine hitzefeste Transportrolle fur 
Durchlaufofen, mit einer von innen gekuhlten Welle, auf 
deren Manteiflache eine Vielzahl zylindrischer Scheiben aus 
Faserkeramik angeordnet ist, und mit Druckerzeugungsein- 
richtungen, die die Scheiben mit einem axial gerichteten 
Spanndruck beaufschlagen. Um eine aus zylindrischen 
Scheiben aus Faserkeramik aufgebaute Transportrolle fur 
Durchlaufofen zu schaffen, die ein besseres Temperatur- 
schockverhalten und damit eine langere Lebensdauer auf- 
weist, wird mit der Erfindung vorgeschlagen, daS die 
einzelnen Scheiben (3) aus einer sich im wesentlichen starr 
verhaltenden Keramik bestehen und in regelma&igen Ab- 
standen Pufferschichten (4, 8) vorgesehen sind, die ein im 
Vergleich zu den starren Scheiben (3) elastisches Druckver- 
halten aufweisen. 
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Beschreibung 

zeugungseinrichtungen, die die Scheiben SmS ^^f 8 ™?* angeordnet ist, und mit Drucker- 

Transportrollen dieser Art finden in DurSSSK* £ htete " S P a J nndruck be a"fschlagea 
Anwendung. Hierbei wird besonderer w2?2f2^SS2SE?? G,asindustrie und ^ Metallurgie 
befindlichen Glastafeln bzw. Bleche gelett wobef SSJSS ? n T ™nsport der auf Erweichungstemperatur 
flachen durch dieTransportroIlenTermt^ 

betragt, auf eine Welle aufgfsteck? ^^S^^S^M^t^ ^ f WiSChen 1 Und "° mm 
^^^^^Metimedernti^ Sprung ^S^Tb^^^^ SChr S ^ rk verdicht « und durch 
durchaus mehr als 20 MP betragen konnen wodurch ^dte A«h~T ga 1 Z ? n ° rme PreB drucke verwendet, die 
Diedamiteinhergehendc Verdichtung SSAdh^^^^•? lne,, ? C ^ e,, deutlich k <>mprimiert werden 

Infolge des inlwischen in viele* Landern ^J^^ d ^ hc ^ m ^ M ^^^erb^crT 
Vergangenheitvielfach VersuchelLeSk worfeTA^T^^ wbotes f ° r Asb «tfasern sind in der 
z. B. Glas-, Mineralwoli- oder kISS" ™ AHen 52^p Ureh ande f e minera "**e Fasern zu ersetzen, wie 
den, Asbest zu eigen, daB sie SSS^S^S£ E^dfTe™ ^ w « entl ! c her Unterschied gegenurer 
mcht aufspalten und ferner einen dickeren FasSrc ImessS It AsteS*."' % ' d ' C Sich ta Lan ^richtung 
der Ersatzfasern beeintrachtigen leider deren EinsaSverhaSei^ ftu ^f? 33 ^ a ^ fweisen - Diese Ei genschaften 
Ersatzmaterialien ist deutlich geringer als die LeterSuer d£ fr«L? ^T*™^ J* 6 Le bensdauer der 
Praxjszueinemstarken Anstiegder Betriebs- und R^ZZZ^a ve ^endeten Asbests, so daB es in der 
es h.ns.chtiich der Eigenschaftfn keine wfrklich E™^° ger D A ur ^ auf ? fen gekommen ist Da 

Nachte.le smd im Falle der Verwendung von Sdieufen i au °F J^^Tef™* ^kzufuhren ist Diese 
30 tung zuruckzufuhren. Die aus einer Vielzahl derartige • ScheS™™ * derCn 2° tWendige hohe Verdic "- 
im wesentlichen wie eine kompakte und damh S^rSk^T 1 ^ 8 ^^^^" 6 verhWt si<* ^ 
Temperaturschockssowieaufdi^bsoIuteScnwind^ was sich nachtethg auf das Verhalten bei 

te T^ittolfe'S^ Scheiben aus Faserkeramik aufgebau- 

langere Lebensdauer aufweist *chatfen, <»e em besseres Temperaturschockverhalten und damit eine 

eiSn'e^ genannten Art vorgesch.agen, daB die 

vie^ die Scheiben aus sich in, wesentlichen. starr 

krafte keinen zu groBen Abtrae an del Trnn™ ?. g t V ? l ; bundes - Sie sorgen ferner dafur, daB die Abrasi£ 
"enPufferschichLhinge^^^ 

mik, so daB vorhandene offugespannungen oder Geffl^f zw I sc u h « n de « "tarren Scheiben auf Kera- 

konnen Infolge der in regeimfflilen Ab2t anden ^angeordne en PufferTchS 6 '^ 1 abertra ^n -erden 

der starken Druckbeaufschlagung nicht wie ex ? ne komSE s^T^T ^^/^ die Scheiben ™* 
spncht dem einer V ( elzahl von Einzelscheiben T diTn^ J ♦ i K " amikn,asse ' son dem ihr Verhalten ent- 
Temperaturschocks kannen von iiS^S^Z^^^^ miteinander verbunden sind. 

die°sS^ 

angeordnet sind. Als Pufferschicht kann dabTgS eine^ ^eme^V^rti^ ^ ? Cheiben auf der We »* 

zur Anwendung kommen. GemaB einer zweitefCian £ besteht Z % e £ e S enade * Keramikfasermatte 
Keram^faserplatte. GemaB einer dritten Variante schTeBlich ^wW vor^h? 01 "* 1 ,^ V? er vaku ""igeformten 
formteil aus Keramikfaser zu verwenden ^nueuucn wird vorgeschlagen, als Pufferschicht ein Vakuum- 

mSSSK^ ^S"^"*' ' US *»-*<*•". «- v,„ AJuminiumsfljkat, Z ,r k o„. 

von Vorteil, wenn die dSnntn DrahtnstzscheibM einff rmi? • n S eort n=' ™i In diesnm Fall ist es 

d, s CM S , .der s ,.,ren &h e iben7i„dri?S MHrz*« s f "j* "" ol f e d ? Spanndructo .eilweiae in 
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Weitere Vorteile und Einzelheiten der Erfindung werden nachfoigend anhand auf der Zeichnung dargestellter 
Ausfuhrungsbeispiele erlautert. In der Zeichnung zeigen: 

Fig. 1 in einer teilweise geschnittenen Ansicht eine an eine Wasserkuhlung angeschlossene Transportrolle fur 
Durchlaufofen gemaB einer ersten Ausfuhrungsvariante und 

Fig. 2 in einer teilweise geschnittenen Ansicht eine an eine Wasserkuhlung angeschlossene Transportrolle rur 
Durchlaufofen gemaB einer zweiten Ausfuhrungsvariante. 

Die in Fig. 1 dargestellte Transportrolle findet in Durchlaufofen Verwendung, und dient dort z. B. dem 
Transport stark erhitzter Glasscheiben. Die Giasscheiben liegen hierbei auf der auBeren Mantelflache 1 der aus 
Grunden der Obersicht stark verkurzt dargestellten Transportrolle auf. Die Transportrolle setzt sich aus einer 
Hohlwelie 2 sowie einer Vielzahl darauf angeordneter, zylindrischer und gelochter Scheiben 3, 4 zusammen. An 
den beiden auBersten Scheiben liegt jeweils eine Endplatte 5 an, die mittels starker Federn 6 gegeneinander 
verspannt sind. Der durch die Federn 6 aufgebrachte Spanndruck kann bis zu 20 MP betragen. 

Die Hohlwelie 2 dient der Wasserkuhlung der Transportrolle und wird zu diesem Zweck wahrend des 
Betriebes des Ofens von einer Kuhlwasserstromung 7 durchflossen. 

Der von den Federn 6 auf die Endplatten 5 ubertragene Spanndruck ubertragt sich auf die zwischen den 
Endplatten 5 auf der Mantelflache der Hohlwelie 2 angeordneten Scheiben 3, 4, so daB diese einem sehr hohen 
PreBdruck ausgesetzt sind. Der Aufbau der einzelnen Scheiben 3, 4 ist hierbei unterschiedlich: Jede zweite 
Scheibe 3 bestcht aus einer sich auch unter Druckeinwirkung im wesentlichen starr verhaltenden Faserkeramik. 
Ein geeigneter Aufbau dieser Faserkeramik ist nachfoigend einschlieBlich der bevorzugten Anteile wiedergege- 
ben: 

Rohstoffe: Chemische Analyse: 



anorganische Fasern 


Si02 


30 - 


60 % 


Quarz 


Al 2 0 3 . 


20 - 


50 % 


Glimmer 


Fe203 


0,5 - 


5 % 


Kaolinit 


CaO 


0,5 - 


1 0 % 


Zement 


MgO 


0,5 - 


5 % 


organische Binder 


Na 2 /K20 


0,5 - 


5 °i> 


Fullstoffe 


2r203 


0,3 - 


5 % 




GV 


4 - 


15 % 



Jede dazwischen angeordnete Scheibe 4 hingegen dient als Pufferschicht und ist bei dem Ausfuhrungsbeispiel 
gemaB Fig. 1 als elastische Keramikfaser aufgebaut Diese kann als genadelte Keramikfasermatte, als vakuurn- 
geformte Keramikfaserplatte oder als Vakuumformteil aus Keramikfaser aufgebaut sein. Als keramische Basis 
konnen dienen Alurniniumsilikatfasern, Zirkonfasern, Mullitfasern, SiC-Fasern, MgO-Fasern, aber auch Glas-, 
SiO>- und Mineralwollfasern. 

Bei dem in Fig. 1 dargestellten Aufbau der Transportrolle dient die aus den druckfesten Scheiben 3 aufgebaute 
Faserkeramik der mechanischen Stabilisierung, wobei sie im wesentlichen den abrasiven Abtrag der Transport- 
rolle in Grenzen halt. Die dazwischen angeordneten Scheiben 4 aus elastischer Keramikfaser hingegen wirken 
als Spannungspuff er zwischen den starren Scheiben 3, wodurch vorhandene Gefugespannungen und Gef Ugeris- 
se nicht von Scheibe 3 zu Scheibe 3 ubertragen werden. 

Bei der Ausfuhrungsvariante gemaB Fig. 2 wird, abweichend von der Variante nach Fig. 1, die jeweils zwi- 
schen den starren Scheiben 3 angeordnete Pufferschicht nicht durch eine elastische Keramikfaser, sondern durch 
jeweils eine dunne Drahtnetzscheibe 8 gebildet. Bei der Verdichtung der Transportrolle durch die Kraft der 
beiden Federn 6 werden samtliche Drahtnetzscheiben 8 in situ in die jeweils benachbarten Scheiben 3 aus 
Faserkeramik eingedruckt, so daB in diesen Bereichen eine Armierung der Faserkeramik stattfmdct. Eine 
zusatzliche Armierung der Faserkeramik kann vorgenommen werden, indem die Scheiben 3 zusatzlich durch 
dunne Stahlfasern bewehrt werden. 

Als Material fur die Drahtnetzscheiben 8 kornmen in erster Linie Stahle, und insbesondere hochhitzebestandi- 
ge Chromnickelstahle, in Betracht Der Durchmesser der Einzeidrahte kann, je nach Durchmesser der Trans- 
portrolle, zwischen 0,2 und 1,0 mm betragea Die Maschenweite der Drahtnetzscheiben 8 iiegt vorzugsweise im 
Bereich 0,05 und 10,0 mm. 

Bezugszeichenliste 

1 auBere Mantelflache 

2 Hohlwelie 

3 starre Keramikscheibe 

4 elastische Keramikscheibe 

5 Endplatte 
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6 Feder 

7 Kuhlwasserstromung 
« Orahtnetzscheibe 



Patentanspruche 

8. Transportrolle nach Anrnm,* 7 ^ ^ u (2) an & eor dnet 

deten Drahene.gewebes z^SKSto^ ^ennzeichnet d^h eine Maschenweite des verwen- 
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(57) Th© invention concerns a beat-resistant conveyor roller Tor through- 
type furnaces, with an internally cooled shaft ) on the jacket surface 
of which a number of cylindrical disks of fiber ceramics are arranged, 
and with pressure-producing devices that act on the disks with an 
axially directed tensioning pressure. To obtain a conveyor roller for 
through-type furnaces that are constructed of cyl indie al . disks of fiber 
ceramics , which has a better temperature shock behavior and thus a 
longer service life, it is proposed" with the invention that the indiv- 
idual disks (30 consist of a ceramic that behaves essentially rigidly 
and that buffer layers (4> 8) be provided at regular intervals and 
which have an elastic compression behavior in comparison with the 
rigid disks (3) - 




SPECIFICATION 

The invention concerns a h^at-resistant conveyor roller for 
through-type furnaces f with an fnt'ernally cooled shaft on the jacket 
surface of whicti a number of cylindrical disks of fiber ceramics are 
arranged, and with pressure-producing devices that act on the di^ks 
with an axially directed tensioning pressure - 

Conveyor rollers of this type are used in through- type furnaces, 
•especially in the 'glass industry * and metallurgy. Particular value is 
placed here on a gentle transport of the glass panes or sheets at the 
softening temperature, whereby particular damage to the very sensitive 
surfaces by the conveyor rollers have to be avoided* 

Conveyor rollers that are comp'rised of individual asbestos cement 
disks are known for through-type furnaces. For this, the annular 
asbestos cement disks with a thickness between 1 and 10 mm are slid 
onto a- shaft, then compressed very strongly with a pressing device ♦ 
and held in tension by end plates and metal springs. Quite enormous 
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compressive pressure is used here, which can be more than 20 MP , by 
which the asbestos cement disks are intensively compressed- The prior 
sealing of the disks is necessary to improve their resistance to abrasion. 

Due to the prohibition of the' use of asbestos fibers prevailing 
in the interim in many countries, attempts have been made in the past' 
to replace asbestos with other mineral fibers, such as glass wool, 
mineral wool or ceramic fibers- It is characteristic of all these 
fibers as- an essential difference compared. to asbestos that they, are 
comprised of unbranched individual fibers that do not split in the 
longitudinal direction and also have a thicker diameter than the 
asbestos fibers. Unfortunately, these properties of the- substitute 
fibers adversely affect their application as structural reinforcement. 
The service life of the substitute materials is definitely shorter 
than that of the previously used asbestos, such that a sharp rise in 
operating and repair costs of such through-type furnaces occurs in 
practice. Since .no substitute '• "fibers actually equivalent to asbestos 
with. regard to properties exist, the disadvantages of the substitute 
fibers known from practice can be compensated only by improvements in 
constructive measures. 

It turned out that the frequently observed wear of the substitute 
fibers can be attributed to their ■ inadequate resistance to thermal 
shocks and to the excessively high contraction. These ghortcomings 
can be attributed in using disks of fiber ceramics to their necessary 
high compaction. The conveyor ' rpller comprised of a multiplicity of 
such disks behaves essentially- as a compact and thus rigid ceramic > 
which has an adverse effect, on the behavior with thermal shocks and 
on the absolute contraction. 

The invention proposes to offer a conveyor roller for through-type 
furnaces constructed of. cylindrical disks of fiber ceramics, which 
have a better temperature shock 'behavior and thus a longer service life, 

For solving this problem, it ,is proposed for a conveyor roller 
of the above type that the individual disks consist of a ceramic that 
behaves essentially rigidly and are provided with buffer layers at 
regular* interval s, which have an elastic compression behavior in com- 
parison with the rigid disks. 
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In a conveyor roller constructed in this manner, the disks of 
ceramic that behaves essentially rigidly serve to stabilize the compos- 
ite mechanically. They also assure that the abrasive forces do not 
induce any excessive abrasion on the conveyor rollers. On the other 
hand, the buffer layers provided at regular intervals act as elastic 
compression buffers between the rigid disks of ceramic such that the 
structural tensions or cracks present • cannot be transfered from disk 
to disk, Due to the buffer layers arranged at regular intervals, the 
disks do not behave as a compact, rigid ceramic mass despite the strong 
action of pressure; rather, their behavior corresponds to that or a 
multiplicity of individual disks that are' bound with each other via 
elastic elements. Temperature' shocks can be compensated considerably 
better by these conveyor ■ rollers than is the case with the known 
conveyor rollers. The conveyor rollers according to the invention are 
thus moredurable on the whole in operation- 
According to a preferred embodiment of the invention, the buffer 
layers are formed by disks that are comprised of elastic ceramic fibers 
and are arranged on the shaft alternatively with the rigid disks. A 
needled ceramic fiber mat can be used as a buffer layer according to 
an initial variant. According to a second variant, the buffer layer 
consists of a vacuum-formed ceramic fiber plate. According to a third 
variant, it is proposed to use a ; vacuum-pref ormed ceramic fiber plate 
as the buffer layer - 

It is also proposed that the buffer layer be comprised of ceramic 
fibers based on aluminum silicate, zirconium, mullite, SiC or NgO. 

According to smother implementation of the invention, the buffer 
layers are formed by thin wire netting disks that are arranged on the 
shaft alternatively with the rigid disks. It is advantageous in this 
case if the thin wire netting disks form a reinforcement that pene- 
trates into the structure of the rigid disks during the tensioning 
pressure.. 1 With inducement of • the tensioning pressure, the wire netting 
disks are pressed into the disks. *of . fiber cfcramic in situ such that a 
partial reinforcement of the fiber material results • 

A preferred- embodiment of the conveyor roller is characterised by 
steel, pref er ably ■ highly heat-resistant chromium nickel steel, as the 

-4- 
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material for the wire netting disks. . 

Finally, it is proposed wi^.K 1 .the invention that the mesh width 
of the wire netting fabric used, be between 0,05 and 10 mm. 

Additional advantages a^a. details of the invention will he eluci- 
dated in the following with reference to the implementation examples. 

Figure 1 shows in a partially cutaway view a conveyor roller 
connected to water cooling for through-type furnaces according to a 
first implementation example and 

Figure 2 shows in a partially cutaway view a conveyor roller con- 
nected to a water cooling for through-type furnaces according to a 
second implementation variant . 

The conveyor roller shown in Figure 1 is used in through-type 
furnaces and serves there, e.g., for the transport of highly heated 
glass panes- The • glass panes lie on the outer jacket surface 1 of the 
conveyor roller, which is greatly shortened for reasons of viewing. 
The conveyor roller is comprised of a hollow shaft 2 and a number of 
cylindrical and perforated disks 3, "4 arranged on it. An end plate 5 
lies on the two outer disks, which are tensioned against each other 
by means of strong springs 6- The tensioning pressure applied by the 
springs 6 can range up to 20 MP. ■ 

"The hollow shaft 2 serves to cool the conveyor roller with water 
and is traversed for this purpose ' during the operation of the furnace 
by a stream of coaling water 7. 

The tensioning" pressure transf ered* by the springs 6 to the end 
plates 5 is transfer ed to the disks 3i * arranged between the end 
plates 5 on the jacket surface of the hollow shaft 2 so that the disks 
are subjected to a very high pressing force. The structure of the 
individual disks 3, 4 is different here: Each second disk 3 consists 
of a fiber ceramic that behaves essentially rigidly under the effect 
of pressure. A suitable structure of these fiber ceramics is shown 
in the following with indication Of the preferred proportions: 




r 
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Saw materials Chemical analysis: 



inorganic fibers 


Si0 2 . 


30-60% 


quartz 


A1 2 0 5 


20-50% 


mica 




0.5-5% 


kaolinite 


CaO 


0.5-10% 


cement 


MgO 


0.5-5% 


organic binder 


Na 2 /K 2 0 


0.5-5% 


fillers 


Zr 2 0 5 


0.3-5% 




GV 


4-15% 



On the other hand, each disk '4. arranged in between serves as the 
buffer layer and is constructed as an elastic ceramic .fiber in the 
implementation example according to Figure 1. The latter can be con- 
*structed as a needled ceramic fiber mat, a vacuum-formed ceramic fiber 
plate or as a vacuum-preform of ceramic fiber. Aluminum silicate fibers, 
zirconium- fibers, mull it e fibers, SiC fibers, MgO fibers but also 
glass wool, Si02 and mineral wool fibers can- serve as the ceramic basis. 

In the structure .of the conveyor roller shown in Figure 1, the 
fiber ceramic constructed of the pressure-proof disks 3 serves to 
stabilize it mechanically, whereby it essentially keeps the abrasion 
of the conveyor roller within limits-. The disks 4- arranged in between 
and consisting of elastic ceramic fibers act, on the other hand, as 
tensioning buffers between the rigid disks 3, by which the -structural 
stresses and cracks present are hot transfered from disk 3 "to disk 3- 

In the implementation variant according to Figure 2, which differs 

it 

from the variant in Figure 1,„is not. formed by an elastic fiber ceramic 
but by a thin wire, netting disk 8 between the buffer layers arranged 
to the rigid disks. 3- During the compaction of the conveyor roller by 
the force- of the two springs 6, all the wire netting disks 8 are pressed 
in in situ into the adjacent disks 3 of fiber ceramic so that a rein- 
forcement of the fiber .ceramic occurs in these zones. An additional 
reinforcement of the fiber ceramic can be effected by reinforcing the 
disks 3 additionally by thin steel fibers- 

Steels and especially highly heat-resistant chromium nickel steels 
are primarily considered as the material for the wire netting disks 3. 

-6- 
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'The diameter of the individual wires can be between 0,2 and 1*0 mm, 
depending on the diameter of the conveyor roller. The mesh width of 
the wire netting disks 8 is preferably in the range between 0.05 and 



10.0 


mm. 


list 


of reference numbers 


1 


external jacket surface 


2 


hollow shaft 


3 


rigid ceramic disk 


4 


elastic ceramic disk 


5 


end plate 


6 


spring 


7 


cooling water stream 


•8 


wire netting disk 



PATENT CLAIMS 

1. Heat-resistant conveyor roller for through-type furnaces, with 

an internally cooled shaft, oh the. jacket surface -of which a multiplicity 
of cylindrical disks of fiber ceramic is arranged, and with pressure- 
producing devices that act on the. disks with an axially directed ten- 
sioning pressure , characterized. in that the individual disks (3) con- 
sist of ceramic that has an essentially rigid . behavior and buffer layers 
(4, 8) are provided at regular intervals and they have an elastic com- 
pression behavior' in comparison with the rigid disks (3)- 

2. Conveyor roller according to claim 1, characterized in that 
the buffer layers are formed by disks (4-) that are comprised of elastic 
ceramic fibers and are arranged on the shaft (2) alternatively with 
the rigid disks (3)- 

3. Conveyor roller according to claim 1 or 2, characterized by a 
needled ceramic fiber mat as the buffer layer. 

4. Conveyor roller according to claim 1 or 2, characterized by 
a vacuum- formed ceramic fiber plate as the buffer layer. 

5. Conv e yor roller according to claim 1 or 2, characterized by a 
vacuum preform of ceramic fiber as the buffer layer. 
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6, Conveyor roller according to one of claims 3-5, characterized 
in that the buffer layer is comprised of ceramic fibers on the basis 
of aluminum silicate, zirconium , mullite, SiC or MgO. 

7- Conveyor roller according to claim 1, characterized in that 
the buffer layers are formed by thin wire netting disks (8) that are 
arranged on the shaft (2) alternately with the rigid disks (3). 

8. Conveyor roller according to claim 7, characterized in that the 
thin wire netting disks (8) form a reinforcement that penetrates into 
the structure of the rigid disks (3) partially due to the compression 
pressure • 

9. Conveyor roller according. to claim' 7 or 8, characterized by 
steel, preferably highly heat-resistant chromium nickel steel, as the 
material for the wire netting disks (8)- 

10. .Conveyor roller according to one of claims 7-9, characterized 
by a mesh width of the wire netting fabric used between 0.O5 and 10 mm. 
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